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Structural deformation 

VL4-H2. 


Types of structural deformation : 


. V jJ (jJ ji di-slaJI deformation -ll j 


1- Vertical deformation ( settlement ) ((H)). 

2- Horizontal deformation ( Inclination ) (( E , N )) . 


1- Vertical deformation ( settlement ) : 


^ \ \ a \\ o /o V ^ cIjLuIiaIIj ^]£Lu1a]| a ^ cJlLo A-iIIjlSI a ^-9 j 

a ^ja lA^i.1 5 g kl\W akk \ 992 J * ^^LulLojI (jjj.Vlg a ^ja g a a j V] 

A^Ljoi^ jLulLuoI 

; ^ jL LaaiJI £§ (joi,Vig x^l (J j .ik^* 

Loading test : 

^JojujJ La jA j 4_l£joui c^lLiA V (J xi^Jl 4_Sl j : Jlx-J a 2)lc. ^juj Q. \ Q?-) JajA lil 


. Plastic deformation ^ > j ^ ^ <* Elastic deformation 




Test point <-& ‘ 4£4 jLyi-V' J*c- 4 ^ 


JLJl£ jblkVI *!_») AjjlkJI Ji^l! CM\*1 J41I Jj^JI J*c. 44 ^ 


Case of loading 

Level 

Case 

Initial 

9.129 


Just after construction 

9.127 

<£>Lmj S±a1 JU*¥I (iljj ' - 

1 hr after loading 

9.125 

A^ajj j ^>! Ac-Lui dlSlS JSj JIJU ^ J\ <jj iaa.!>U 

2 hr after loading 

9.124 

A^ajj j ^>! Ac-Lui 4ft JSj JIJU j]| Jjj iaa'U 

3 hr after loading 

9.124 

ft j t c5>l A&U* jlaft J>] 4ft ffljil ULu 

Ulclwi 8 ^ jij 4fU jiajjj jjxjj JIJU ^Sj]| 

Just after load removal 

9.126 

■irf-ajj j ^ jjjiii ajiju (# 6* ^'J! 

1 hr after load removal 

9.127 

.luajJ J ^ jij A&Luj JK” 4ft JJ3UJ JIJU 

2 hr after load removal 

9.128 

JUj J t AyfljJ J A^Uu jlaft 4ft jj*jj ^ Ijll JIJ U 

. UU’Lui 3 Ufc dulS ^Hil j Jj^aail Sjj2 
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Deformation ajja Jc- jjlill Iaa jj£j Initial & -- hr after load removal sa^j j±\ j Jji ^ jUikVI ajI^j ^ Jjli caa-. Ia]* 

. Permanent deformation _j bua 
Deformation^ caa Jljl* <jl oU*-a lA$i ^qVn Jljl* Level Jl J\ Ia] Just after load removal Jj^v^l aJU. 

I JU 1 I (Ji-L^l Iaa j o^L^.VI C— ia> jSj c^HaI j ^I^Aj u' Iaa j 4 d-aiJI aJI^I ^c. ^ 


3 Hr after loading , the level = 9.124 

Just after load removal , the level = 9.123 

. tsjjjSJI J-s-Aw Alii <>aJI ill jl f. j jaIuA Deformation Al ^ulu j 




• ijllha j ^Ul (jft axj 


* 




2- Horizontal deformation ( Inclination ) : 
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Igjoiflj jj-iil (E / N) c±jl£ IS] ^ yj£j* 

(Jj-al! ISa c < ll > n*s ^JlalU j (Jj-a t£JbA (jjfLa J 4 ^f^VI J (_JjVI (E , N) dlldl.!^] diilHi.! IS] A K diJI ^Jaj* 

\l L jL ^Sll j J±*l\ iSi* ^jUII moment Jl jill ji ^a d^ (Jjuiaai (j^jfLj3 (JjX ‘■** V> ^ IS]* 


A- using optical plummet 



<j& tr^b cr^' 

jIa 1 '.jU. ,. aIi 



Jl^ ^A j i L-J^ILa CldLaij ^)Llal<a ^ ClLaLujj j)\ laia 4_J 
a A -N.*i^ (J AC- ^aJJ ^aJ i Ja_jl_aJl ^ 1 C5^ £jJa j ‘ a -\ 

I^£a ^ ^jbll ^ J^VI L_kkjuo 

U.V ^1^)J ^lll J l-i^A j ^jtfll j Ja—jLaJl 4j|.lJ (j- 0 (jn jVl fljllnu ^ >/>j ^aJJ ~2 

^)!La “1 (JjVI JJ^SI ( ^lc> 4_aLui-a]! dlil^lSlj ( d^ajuiAll £> ^Lg_aJl 

. <? C5^' UJ% 1 if (/» J gr*-"' J C5^' UJ-% 

: ^ 

. Destructive test cr udi cj»iJ cjUsa <j*c. ^ di^ c «Vd jLiki -1 

^]£Lu 1 a 1 i ji v j j^s x^Mij -2 
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B- using Theodolite & HZ scale : 



if n = 1*2 = 1*3 

\ 


(j“b (jr*^ 1 OA 

J 



ja jiiij j t Theodolite 

^aLui^H ^j^fLa U 

: 

. J c> L>^J -1 

; 

. Non destructive teste 'AJy I ^ ji^JI J] V -2 


c4jj j aj^I a£ j^TheodoliteJI j^j j J o^Jajai<ail ^ lc- A < *>■ y \ ' ~ 1a ‘ ■' — ’j 

^sjuj “j 0 (j^l J ^ o^jajoi^ (_s^ c> 0““^ L '^ c * 

fi£.l^)_2 Cl±jl£ I 'A$ i Aj^al A£^)^, £.1^)^,] (jjAj ellll!l]l j ^jt!i]| UJ“^ C5^ C ' ’-J^ “2 

^ u<a\l *] Q J o^l^S 1 g x j.i ^ 1 ^A ^-9 0^Jajoi<aH 
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12 23 34 


= £> = Zero •*• 

12 23 34 



12 


23 


34 



C- using Total station : 


WAVS 

i£SSS& 

vSKAnA 
V«Mt 



KW 

:♦>>>>> 


Paper prism 


lUu j Paper prism ^ Total station J! ^ j 



Paper prism 












■ Cj| jkk 

t Back sight pointy j Occupied pointl^^l ^ uj^j -1 

^ tiiU^ ( E , N ) 
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-' \/ ( E2 - El ) + ( N2-N1 )' 

= tan u 

H 

A \t ( E3 - E2 f+ ( N3 - N2 ) 2 


= tan 


H 


D- using Intersection : 
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Theodolite J1 <j£l j Total station j 


Important notes : 


j -li&lill ^3 Ua^. i^SLiA oSa ^3 ^ix-all (j -0 I Jia. \ » (J (Jja (J?\ iS ^ cJ^ t^ll^A ^ IS] - \ 

. L >*ul 

; ^tSlI ojjjS j c ^)a.l cJ^-® (_£^ (_£ cJj-® fc2SUA IS] -2 


Floor no. 

Inclination 

First floor 

f ]£ 

Second floor 

f 49* 

Third floor 

2 X 15* 

Fourth floor 

\ ^ 

1 16 


2)j^J Ia£ ^iSlI I jli Jj.ia. J jJaII (_jjAj3 Jjc. 1 j ^ jfuil .Iju 

^1 jjudjjJl Lai i Cluj 4_£] 1 10 o jjjt x .all A Ajkll j 41aj3 (Jja liltjA 

■ gr* UJ^ OX 



